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Description 

METHOD FOR GENERATING A 
COMMAND FILE OF A GROUP OF DRC 
RULES AND/OR A COMMAND FILE OF A 
GROUP OF LVS/LPE RULES 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to generating a command 
file, and more particularly, to generating a command file 
of a group of DRC rules and/or a command file of a group 
of LVS/LPE rules to be used by a layout verification tool. 

[0003] 2. Description of the Prior Art 

[0004] a computer programmed with layout verification software 
is normally used to verify that a design of an integrated 
circuit (IC) chip conforms to certain predetermined toler- 
ances that are required by a process to be used in fabri- 
cating the chip, to ensure that a layout connectivity of the 
physical design of the IC matches the logical design of the 



IC represented by a schematic, and to extract parasitic re- 
sistance and capacitance of the IC. These are all very im- 
portant steps for guaranteeing the properties of the chip 
manufactured by the process before the tape out of the 
circuit. 

[0005] Tolerances for the process that is used to fabricate the IC, 
methods for checking the consistency between the physi- 
cal design and the logical design of the IC, and the way to 
extract parasitic resistance and capacitance of the IC are 
often specified in the form of "rules". In an operation, 
these kinds of rules are called design rule check (DRC) 
rules, layout versus schematic (LVS) rules and layout para- 
sitic extraction (LPE) rules respectively. Examples of DRC 
rules to be used in checking the design of an IC include 
minimum width, minimum spacing between elements of a 
circuit, minimum width of notches, checks for acute an- 
gles and self-intersecting polygons, and enclosures and 
overlap checks. Such DRC rules can be applied to actual 
layers that are to be fabricated in the chip, and also to de- 
rived layers that are formed by logical operations (such as 
not, and, or, and xor) on actual or derived layers or some 
combination thereof. Running a command file of LVS rules 
extracts devices and nets formed across layout hierarchy 



and compares them to the schematic netlist to ensure that 
a layout connectivity of the physical design of a circuit 
matches the logical design of the circuit represented by a 
schematic. For a command file of LPE rules, it helps to 
verify electromagnetic phenomena due to parasitic resis- 
tance and capacitance of the circuit. 
[0006] with current technologies, command files of DRC rules 
and LVS/LPE rules used by a layout verification tool to 
verify the layout and the parasitic characteristics of an in- 
tegrated circuit become more and more complicated. It is 
known that the verifications of ICs of different processes 
or packages require different command files of DRC and 
LVS/LPE rules. Consequently, the increasing metal options 
and bonding styles raise the quantity of the demand for 
command files dramatically. It is not easy to update thou- 
sands of lines of program codes manually without mis- 
takes, and the load of maintaining the command files is 
heavy. In fact, there are a lot of rule statements sharing 
the same command, and there are some blocks of com- 
mands can be shared for different layout verification 
function. However, with the method for generating com- 
mand files according to prior art, different command files 
can only be generated individually. Therefore it costs a lot 



of time and effort to generate new command files with 
different parameters even the new command files are only 
a little different from other existing ones. 
[0007] There are already lots of such layout verification tools on 
the market but they all suffer from the aforementioned 
problems of maintaining program codes. And the genera- 
tion of a new command file for verifying the fabrication of 
ICs by different process or of different parameters is very 

inefficient. 
Summary of Invention 

[0008] it is therefore a primary objective of the claimed invention 
to provide a method for generating a command file of a 
group of design rule check (DRC) rules or layout versus 
schematic (LVS) rules and layout parasitic extraction (LPE) 
rules that can be used by a layout verification tool to ver- 
ify the layout and the parasitic characteristics of an inte- 
grated circuit. 

[0009] Briefly described, the claimed invention discloses a 

method capable of generating a command file of a group 
of design rule check (DRC) rules or layout versus 
schematic (LVS) rules and layout parasitic extraction (LPE) 
rules by extracting program codes from a plurality of 
modules. The method comprises choosing whether to 



generate a command file of DRC rules or a command file 
of LVS/LPE rules, selecting a process from a group of pro- 
cesses, setting a set of parameters, and extracting pro- 
gram codes from a plurality of modules according to the 
selected process and the set of parameters so as to gen- 
erate a command file of DRC rules or LVS/LPE rules. 

[0010] it is an advantage of the present invention that utilization 
of a plurality of modules of program codes helps generat- 
ing a command file of DRC rules or LVS/LPE rules effi- 
ciently. In the present invention, programs codes for dif- 
ferent processes, different numbers of metal layers and 
poly-silicon layers are stored in a plurality of modules ac- 
cording to their attributes. When generating a command 
file of DRC rules or LVS/LPE rules of a certain process, a 
certain numbers of metal layers and poly-silicon layers, 
program codes corresponding to these selection and set- 
tings are extracted from the plurality of modules and 
combined together to form the command file. Besides, the 
program codes are maintained in the modules. This re- 
sults in more efficient updates of the command files and 
generations of command files of different processes and 
with different parameters. 

[0011] These and other objectives of the present invention will no 



doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0012] pig. 1 is the flow chart of the generation of command files 
of DRC rules according to the present invention. 

[0013] pig. 2 is the flow chart of the generation of command files 
of LVS/LPE rules according to the present invention. 

[0014] Fig. 3 is the flow chart of the generation of command files 
of DRC rules and/or LVS/LPE according to the present in- 
vention. 
Detailed Description 

[0015] The primary reason for utilizing a plurality of modules for 
storing program codes of different attributes is to relieve 
the load of maintaining the command files. It is known 
that to form a command file of DRC rules or LVS/LPE rules 
of a certain process, program codes for settings of a veri- 
fication tool of the process, fabrication parameters of the 
processes, layer definitions of the process, program codes 
of operation definitions of the processes, and program 
codes for declaring devices of different processes are 



needed. In the present invention, five modules are pro- 
vided in order to store program codes: (1) a header mod- 
ule comprising program codes for settings of a verifica- 
tion tool of different processes; (2) a variable module 
comprising (program codes for setting) fabrication pa- 
rameters of different processes; (3) a layer module com- 
prising (program codes for setting) layer definitions of 
different processes; (4) an operation module comprising 
program codes of operation definitions of different pro- 
cesses; and (5) a device module comprising program 
codes for declaring devices of different processes. Pro- 
gram codes of the same attributes for different processes 
and packages are stored in the same module. 

[0016] when generating a command file, the program codes are 
extracted from the modules according to the process and 
the settings of other parameters. 

[0017] please refer to Fig. 1. Fig. 1 shows the flow chart of the 
generation of command files of DRC rules according to 
the present invention. 

[0° 1 8] Step 100: Start; 

[0019] step 110: Select a process from a group of processes; 
[0020] step 120: Set a set of parameters; 



[0021] step 130: Extract program codes from modules (1), (2), 
(3), and (4) according to the selected process and the set 
of parameters so as to generate a corresponding com- 
mand file of DRC rules; 

[0022] step 140: End. 

[0023] a command file of DRC rules for verifying ICs to be fabri- 
cated by a 0.18um, 4-metal-layers and 
1-polysilicon-layer process is taken for example to ex- 
plain the procedure of the claimed method. According to 
the present invention, first of all, the 0.18 urn process is 
selected among all available processes. Second, the pa- 
rameters of the ICs are set. For example, the number of 
metal layers and the number of poly-silicon layers are set 
4 and 1 respectively. When the process and the parame- 
ters are set and selected, program codes are extracted 
from modules (1), (2), (3), and (4), which are displayed 
above, according to the selected process and parameters. 
For instance, program codes for settings of the verifica- 
tion tool of 0.18um process rather than other program 
codes that are for settings of other processes are ex- 
tracted from the module (1). Program codes for defining 
the minimum length and the dielectric constant of 0.18um 
are extracted from module (2). Program codes for setting 



definitions of each layer of the selected process are ex- 
tracted from the module (3). Program codes for operation 
definitions such as AND, OR, NOT and NOR of 0.18um 
process are extracted from the module (4). All these ex- 
tracted program codes are combined together to generate 
a command file of DRC rules for ICs fabricated by the 
0.18um, 4-metal-layers and 1-polysilicon-layer process. 

[0024] The same procedures can be applied to generate a com- 
mand file of LVS/LPE rules. Fig. 2 shows the flow chart of 
the generation of command files of LVS/LPE rules accord- 
ing to the present invention. 

[0025] Step 200: Start; 

[0026] step 210: Select a process from a group of processes; 
[0027] step 220: Set a set of parameters; 

[0028] step 230: Extract program codes from modules (1), (3), (4) 
and (5) according to the selected process and the set of 
parameters so as to generate a corresponding command 
file of LVS/LPE rules; 

[0029] Step 240: End. 

[0030] For a command file of LVS/LPE rules, there is no need to 
define fabrication variables such like dielectric component 
but a need for declaring devices of the selected process. 



Therefore the module (2) is taken off and the module (5) 
is included. 

[0031] a command file of LVS/LPE rules for verifying ICs to be 
fabricated by a 0.18um, 3-metal-layers, and 
2-polysilicon-layer process is taken for example to ex- 
plain the procedure of the claimed method. According to 
the present invention, first of all, the 0.18 urn process is 
selected among all available processes. Second, the pa- 
rameters of the ICs are set. For example, the number of 
metal layers and the number of poly-silicon layers are set 
3 and 2 respectively. When the process and the parame- 
ters are set and selected, program codes are extracted 
from modules (2), (3), (4) and (5), which are displayed 
above, according to the selected process and parameters. 
For instance, program codes for defining the minimum 
length and the dielectric constant of 0.18um rather than 
other program codes that are for settings of other pro- 
cesses are extracted from module (2). Program codes for 
setting definitions of each layer of the selected process 
are extracted from the module (3). Program codes for op- 
eration definitions such as AND, OR, NOT, and NOR of 
0.18um process are extracted from the module (4). And 
program codes fordeclaring devices of 0.18um process 



rather than other program codes are extracted from the 
module (5). Compared to the example explaining the pro- 
cedure for generating a command file of a 0.18um, 
4-metal-layers, and 1-polysilicon-layer process, program 
codes defining the fourth metal layer are not included but 
those defining the second poly-silicon layer are extracted 
from the modules because there are only three metal lay- 
ers but 2 poly-silicon layers in the target process. All 
these extracted program codes are combined together to 
generate the command file of DRC rules for ICs fabricated 
by the 0.18um, 3-metal-layers, and 2-polysilicon-layer 
process. 

[0032] As described above, different modules of program codes 
are needed when generating different kind of command 
files. If all the five aforementioned modules of program 
codes are provided, the claimed method is capable of 
generating both command files of DRC rules and com- 
mand files of LVS/LPE rules. Please refer to Fig. 3. Shown 
in Fig. 3 is a flow chart of the generation of command files 
of DRC or/and LVS/LPE rules according to the present in- 
vention. 

[0033] Step 300: Start; 

[0034] step 310:Choosing whether to generate a command file of 



DRC rules or a command file of LVS/LPE rules 
[0035] step 320: Select a process from a group of processes; 

[0036] step 330: Set a set of parameters; 

[0037] step 340: If a command file of DRC rules is chosen in step 

310, go to step 350; else go to step 360; 
[0038] step 350: Extract program codes from modules (1), (2), (3) 

and (4) according to the selected process and the set of 

parameters so as to generate a corresponding command 

file of DRC rules; 
[0039] step 360: Extract program codes from modules (1), (3), (4) 

and (5) according to the selected process and the set of 

parameters so as to generate a corresponding command 

file of LVS/LPE rules; 
[0040] Step 370: End. 

[0041] The present invention discloses a method for generating a 
command file of a group of DRC rules and/or LVS/LPE 
rules to be used by a layout verification tool to verify the 
layout and the parasitic characteristics of an integrated 
circuit efficiently. Program codes for different processes 
are stored in a plurality of modules systematically. The 
program codes stored in the plurality of modules are ex- 
tracted and combined together to form a command file of 



a certain process according to the process and other pa- 
rameters. When there is any update or new information, 
the program codes are maintained in the modules. In the 
claimed invention, commands in the command file of DRC 
rules or LVS/LPE rules are parameterized. The program 
codes can be reused to form different command files that 
share some same properties. Similarly, when a program 
code is updated, the command files that adopt the pro- 
gram code do not need to be maintained individually. A 
generator program can be designed for performing the 
generation of command files of DRC rules and/or LVS/LPE 
rules according to the present invention automatically. 

[0042] | n contrast to the prior art, command files of DRC rules 
and LVS/LPE rules are not generated individually but are 
generated by extracting program codes from modules in 
the claimed invention. Therefore, the efficiency of the 
maintenance and optimization of the program codes, 
hence the command files, is increased substantially. 

[0043] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



